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1 

immi] a-&*{4tLT5*: (Rs ioi . 5 ) 

^^>^0 3-7- : fcJ;0-3tvSttfi!t^J-^^;^, 

\.mm.2\ a-^mmtu-cs^: (Rs i oi . 5 ) 

i\r-t>'5f ; 1 tfz\i.WX^.<ny^^\ ; iiJ:X/ 

<4fcLT$f>tc^ (R2 S i Oi . 5) (^4", R«i, 
t KodE-->7x-/U. t Ko^v7x-;P (Ci - 

C5 ) ryu^yw, 7x-yu, Aovx-yp. (Ci -c 
1 0 ) Tli'^lVy x~)\^. (Ci -Ci 0 ) yivtuT 

;i^=jfyU7x-;K (Ci -Ci o ) r)V^)Vi5Xif (c 20 

1 -C 1 0 ) 7>Viixir)V^lV (RtjJ;t;R2 (iPl-T 

[iS*JH4] a) a-&*{5i:LT (RS iOi . 5 ) 

(Ci -Cs ) Tli'^M)^hWR^1xh)<r)^y 

ttB£^> Sr-i-tJ7=rhr-f7T'f-f 7"/UM«?Ucol 5r S(* 
±mm^^hm ; i3J:lXb ) i|[«fi£»^i2r<b^»T'SI 
jfcL-C, pfe't^x-:^^^^ HS-ffM-t«.SIigS:^tf5t';'x 30 

i2i:LT$^>t^ (R2 S i O1 . 5 ) (5t*, R 
2Ji, hKadf>-7x-yl', h Hq=^x7x-;K C 1 
-C5 ) 7;^^;^, 7x-/l'. >'no7x->'K (Ci - 

Ci 0 ) T/u^ii-y ^.-/i'. (Ci -Ci 0 ) 7yi'^ro 
r;u=^f;i'7x-/i', (Ci -Ci 0 ) T/u^/i'fciuf 

(Ci -Ci 0 ) 7;U7rDr;i'=ir;i'S-?^>tc-^;^*. RH 

<r)*g, 40 
imsme 1 7 hr -r 7 r ■fT'yl'ffl^t)*^? hlz 

-y:ff-< vvh-ox, oTiii.-{f7y -)^iyy(r>'yti 

<i:t) 1 a-&#fii:L-C5*: (RS iOi . 5) 
(iC*. Rti, bHadfi'7x::^;l'^3t{4tKD4ry7 
x-yi- (Ci -Cs ) riv^tvis-h'm.^tx.h) <r)^J 
v-5r-&tf i^/H: T^^t^^yif^ 'J "7- S:-i-tr3K'> x- 
y;^^ H. 50 
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IIBjR^S) rJ7tJj:t^^'7 yT-f y^''S't-tf3t'>x . 

<i:t>lo*<, tt^miatLT^ (RS i Oi . 5) 
(St*. Rti. t KDJri^7x::iyUi/>:(it KDafi^7 

3.~)\^^y\/)vti^hm<^ixh) co^ryv-jr-to^-^u 
-&#{afcLr^(R2 siOi . 5) {^x^^ R2{i, 

h Ko^v'7x::^/U, t Ho^i^7 i:::;K C i - 
Cs ) T/U^/U. 7x:::;U. J\ay i.-)^. (Ci -C 
1 0 ) T)V^)Vy (Ci -Ci 0 ) yA'is'or 
;u^;i/7x-;k (Ci -Ci 0 ) r/i^^/i'fc.kV (C 
1 -Ci 0 ) 7;u^oT;i'^;i'«»<^iMJR$a. Rfcit/ 
R2 *^'|51-T'^i,0 iO^:y-7-5r^rOiSljKI|7*><^8«0 
0-f*l.*'-ol:|^«3t'>x-7';<r-< H. 

( lijpJi 1 0 ) %mT^ 7i)^t:,9<r>\ ^-rfiA'-otcias 

[000 1 ] s.-yiiA h' ( w a V 

e gu i d e ) (7):M-HtcIl-ri). ?t(c. ^^BflJijt'^x 

[0002] f-^'tJ J:Z/fH^<7)<Hai::fcv^-Cjtti^ t 

x^x\-^h, t-t-h'^m:\imi>%^m^k7i.. <sm 

[0003] 5fe'>x-yXf^ K{lil>9^^fflV^&^t*^T' 
iJtS«i:JitcSl#$il!tTU^ (array) tL 
Tfflv^&Clt**-?:'^!.. C:<0J;d=5r'>x-y;<^^ Hti. 

^v vT'iy^m^z-^^iy.h. wmmf73.--:fiiA h 

H^<5i5cS{*:^®S-«?«-:>T3t^tEirri. J: 0 (cSH-§ 

x^wmmw^-^^ titm, xr^j y^-m-^ 
±mji~r^'A i^iz^m-th. ^-yry-u. 2*^ 

WST)^ x.-yiiA HtSDiS. X'^^ V}Vy 

Mj ) fflflf. MTi^^T-f^fyttiiii^i^-T- 
^B56^'> x-y;y^ Ftt. 1 -5<or7 y h 7 *-i^± 
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3 

[00 04 ] ^s.-'ffi^ Y\i:m.Um.\^'kX5^t1f 

[0005] jt-^x-y^M YtLx<r>^izmLtz^ 

i)^t3Wm^flh{>(Dm\hiXX\i^h. tztt\i. W09 
7/24223 (Ri senA>) iS5gtC*;l'df^i^ 10 

y'JiHil^min^TX'mmtzX'OS^LX. ^ 

m-^h. ^^^mm^(r>tk. ^mmmx-m^t^^ 

(00 06l*ffl!t*flFlg6 144 795^ (Dawes 

imiii.-(fmmwi.=f-'kistjru±^fifz^ hv-v^^ 

«^^LT<r^l.. Mlyk«Si5i^«, T;u='f;u*^ttr'J 

w.mzw^.tixxuhmo)^^^x'hh. 

[0007) *ll!HfflFm6087064^ (Li n<?>) 30 

XYt^mMi, 3 0-9 0aft%<0^ (R> SiO 
1 . 5 ) n - (R2 Si Oi . 5 ) m (5^*, niiXV 
m\iOi.^±t<. R' li7;l'^;l'S*(^'>^< i: t 2 

0. R2«T;P=^ryU, >':5'DT/U=^f/U. fcilA'Ty-ZU 

-7- ; fcJ;U^7 0~l 0fiii%tf0^^y-'l'-bX='f5i-^-9-:^ 

)ia<0 1'^ <?> t C <0ltmc*3 ». ^ ixT t >. \ 

[ 0 0 0 8 ] X -ya-i Hco^i>>nffit:^ffiii, i ) ^' 

& : 2 ) 0ra<OfltJt<^(::--K';-7-W«Sr^«t, 



?*^2003-48984 

4 

XYi^mXLX\>^h:ih^j:i£<r)XM.^^LX\^h. 
[00091 Ltzt^-iX. ^i>»7•D-b^iOt>;^^Si:$ 

[0010] WHzh. *%BBC0 V V^^7 7 -f -^ici 

Y^^^\zwm:%h^tij'%\^iz^t\. 

fz. ^t^t^j:^x-y/f^ Ym^t:^miziir)mm 
[0011] m-<r)mmizh\^x , :^wm. m^misi 

tLT (RSiOi . 5 ) (^<^, R«i, \iYa^'>7 
Ji~lVifz^it. Ytt^'^Ky=j/i^i)^e:,mm^t.i>) cot 

[0012] mz.<ommi,zii\>^x , a ) s-^ 

mfi[i:LT5<i (RS i Oi . 5) (it*. R<itKodf 
j^7x:i/l'^y'C«ihHo^y7x-;KCi -C5 ) r 

^^yiC^} ri^- : fcJ:t/3l£?gttj£^Sr*07* hr^ 
XV^h) mSLmii\f^UXn%LX%^ jL-y:^^ Y 

[0013] mE.(mmzii\^X . ii?.W9MOTm.V- 
9=7-yr^y-y'k-^ts±^:L-m-iYX-h'>X. nT 
ii);.Xf9 7 -yr -f >^'cOi}'^5r< 1 1 1 oA^'S-^^fit L 
•ri^(RSiOi. 5) (^+. RJi. hh-D^j/'7x 
:i/i'i;t{it Y^^i^7:^-iv (Ci -C5 ) T;^=^/^ 

[0014] mEos^tcfcvt , ^mM-oraxv^ 

9 y ■yf -f y^^-^Xs 1 ^^.:JiW:U:OiK'>x-7';^ 

-f y^'<OiJ'^^:< fc i> 1 0*5. fl-^#afc L-C5(i ( R s i 
Oi . 5 ) (^'*". R(i, t Fo^x7x-;Hi!^>:»it 
Kaafi^7x-yP (Ci -C5 ) TiV^iVij-i^mWs^iX 
I. ) <7)qe ./ -7- iz/lz-fe: Xdf- 'j -7- 

[0015] mRffimm.\,zii\^x . ip-wm. 

t L-Ca*: ( RS i Oi . 5 ) (^4", RJi. t Hodfv 
7i::i/HL!t»it HDdfi^'<yi'VW»^St/?$il«.) <0 
=tyv-$-^Oi'/l'-tX^:t^-9->';rU::/^- ; 1 *i'">: 
{i-enWJLoasmffl ; fcJ;t/3t^S14j£^^S:^tf7* l-r 

[0016] mPi<nmnk^ii\yti . *56BB{4, a ) fi^ 
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5 

^fifcUTs? (RSiOi . 5) RJi. tHo 

1 tfz\iWXtmmM^m : HiiJ/m^m^^ 

07 * h T ■< 7 T •mmmicoMi:miii±izim^ 

[00171 %\:<rmmii6\\X . *?|BflU3Tfci:tX 
LTiC (RS iOi . 5 ) (3«:*, RJi, tb-o^x7 

[0 0 18] IgAcOSaStCfcV^T, 37fci 

<n'ii'tsi< t (j 1 -^tifi^mfit ix^ ( RS i 

Oi . 5 ) (^:*. RJ±. h Ho4f>-7x-;l'^3t(it 20 

^m^mi^-kts 1 ^stJi-enjajK^n? x-yxf^ hs- 
[0019] *qn«i«(cfci^Tegffl-r&Ji^. m^m 

wt%=ttM/N'— fey h ; m J =5 Uxa— yl': Jtim = 
a ^o>'=-7-^ ^'D^ — h/l' ; nm = -f h/W ; c 
m=-feyf-^-h/l'; i n. ='<yf-; N=^; rp 
m=l^ia*>/^0<OIlllR8S:; mi 1 =0. 00M>- 30 
■f. 

[0020] ':^Vtf-7~j tU, Za*, H 
■ft. iiiii/3'^miti%m-h. r 7;i'Pi-or;u^;Wj 

[002 1 1 muKc^'m'o. f '^tcofttiaiy?— fe 
-^wm. t'<-x<r>?SL<r)mnmmi-t!^. ffsoifjf 
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[00221 *j%HH{S. S^*{at LXfi ( RS i O 
1.5) (a**. R{i. ^^Vn^ii^y x.=.jutfzii\:.¥ 

mma . mi^Kmt iztt^x-^m tz iiwxt 

yi^ivx'hhcotfintiw 

[00231 i'yl'-fe:^^5j-^-t>7i-'>»:^"-7-**in^::tU 
■f^ri^*). 2i}t^i^■^iJU±^7)tyv-5:^^t't.J:^-^ 

zbiim^iziijmx'^hxfi^o. lo/i'it^y? 

-ii-jR^ (Ri S i Oi . 5 ) n (5^4>. R' tit K 
Q^x7x-^u^7t«t Ka^i/'<.yi^'yl'fJ>0, nti 
0J:'3t.:*c^v%) S-W-ri,. 1 J: 0^«Oi^;Hr;^=^-3!- 

xdf^r^-9-y*y-7-<ii&<ag5^k lt t HD^i/7x 

-;P*fcfifc HDdf >"<.yv>2r-^;^. J: Off* t«i 
t Ho^>"<.yy;H-^o. 2lil±c7)^/v-$:<?efflt 
c:c7)J;a^:m~<o^yv-{i. -aist {R2 s 
iOi. 5)m (5*+, R2Ji. t^-o^>'7x-y^^ 
/i{ihHD4rj^7x:::;KCi -Cs ) T/W^^U, 7x 
-VK >'Nn7x-;P, (Ci -C 1 0 ) 7;l'^^U7x- 
(Ci -Ci 0 ) 7;U5rPT;U^^U7x::.;L', (C 
1 -Ci 0 ) Tfl'^ll'ttzU (Ci -Ci 0 ) 7;l'5tD 

tJ:<<>. mm J kli, r;P=Jfyl'fcJ:tX/*/iH7xr: 

(Ci -Ci 0 ) T/l'adfx, (Ci -Ci 0 ) T/U^ 

(Ci -Ci o ) T>\^o^i^Xii\^^=- 
/K (Ci -Ci 0 ) r/Wdf;U;&;l';K-;U3r^i'^k*<!0 

^:&•yyHr;^de•*df.^^•y3)•t)r^••7-^i, (Ri SiO 

1 . 5 ) n (R2 S i Ol . 5 ) ... (j^*. R' , 

R2 . naxi/miim^^mcotanx'hh) sr^ot 

COX'hh. 2tU:<0>';Hr;^df3l-=^f-9-yt>'-7-Srffl<'^ 
SJ^. ::J'^=3r< 1 1 1 oto^riaai:«'{i, t Hodf i^-cy 
i^ll'ttziit Hodfx7x:^/l^xf-/p*^(i>iM}R$ixl><0 

^•tyty-7-***l|B^<o>'ynix^:t^-9-y3ri; 
->f UT t J: V ^ t SM^ni. . 
[00241 Sijcoeiltfcv^T. -Wsfi ( Ri SiO 
J . 5 ) n (^+. R' tttHo#i^7x-yJ'*Jt(it 
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■7-co7'uyH*<jaa(cfflv^^>fxi,. cicoJ: 3^ffl2^0;^• 
'J:^■v-^ii^/^-b;^=^f7r=^-t>'3^■U:^■v-, fztm. 
5^ (R2 SiOi . 5 ) m (5^«, R2{ihHn:^-/7 
iriyl/, t Fo:^fi^7x-/l' (Ci -Cs ) r^U^^K 
7x-;i'. Mn7i-/u. (Ci -Ci 0 ) r;^^^^7 
x::./!', (Ci -Ci 0 ) 7 JU^n7)U^ )i^7 
(Ci -Ci 0 ) Til'^/i'ttM (Ci -Ci 0 ) 7/1^ 

10 0 2 5] *j%BB<o>';i'-fe;i.=^-^^'tyot Yaifi^ 

7x:^;UfcJ;t/t Hadr:^7x-/l' (Ci -C5 ) Til- 

Ctoj: d^ct Fo^->7x::i/l-i3J:t/t KDJfx7x- 
;KCi -C5 ) Tyl'^yl-^^J^ti:. ^^btillJa^itTo 
Tt)J:V\ ra^bKDdfx7x-;Pj tH, l^fcti 
-^itW±«07x:i;U*m*^'«5wa^a-C'ffiiiSaTV^S 20 
Zt^M^-th. mmiz. rg}fthHodri^7x-;l' 
(Ci -Cs ) 7JU^)\^i tii. yji-ii^axif/tt: 

a.^yiim. ^^oyy^ntKiiyym. (Ci -C 
6 ) Tfi'^ti^, (Ci -C6 ) AQr;U:^f/l'^rt'*<W 

xo^j:m:^mifimtu^^i.hi.. 30 

[00 26] BUies^t-fcv^T. nfcc};tXm{±~>;HrX=if 
mt^iiL^-^tsZti^X'^h. L7t*>or. nfcj:t;m 

{±;EKffltc*3 J;iA^, !t t Ui, 1 ~ 1 0 0 0 0 0 x-s> 

h.MtKii. nHXl/mmi^LX 1-^50 0 0 
0. X<omt<ii3-^1 0 000. ^k(,zX*)mL 
<»i3 — 1 00 0T-$>&. Lfzifi'>X, i^fU-^X^:^^ 

*l{i2 00-1 0000 0!??KaT-*'3. i»4L<{i 40 
500-25000. iOiJiKiil 0 0 0*»A)20 
0 0 0TJ>?>. 

( 0 0 2 7 J mt^^\ts^r/^iumi^\^^-^th 

ifi. Z.ix{zm&Wj:\^^t'i't^j:m'm/jii^^^ 

\.zh\^xm\^hztifx'^h. m.%^mmtL\\ 

[00283 i^%mzi5\.^X-^Wj:^^!^U. ift 
SWtC{4iW3 2 0 *»^> 4 2 0 :>-/^- h/K7>«;g<03tt 
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SH. TlV7r-y9^A. N- (2-r'J/UXr- 

[0029] ^mzti\^x-^mtc^mM\t. AS 
«tca$«>3 2o*><^4 2o^y^-h/i/ (ftecoS:^*^® 

[ 0 0 3 0 ] mc^ffliSrAoy Wth 'J 7 yi't UT 

>'NDyWbh'J7i''yi: tTJi. ^>:i:i.(f. 2 - (1- 

(3, ) -4, (h 

U^'DD^f-zP) -1,2, 2- (1 

- (2, 3-'<.yW:t^yyy^) ) - 4, 

( MJ^'QO^f-yl/) - 1 . 3. 5-h')7-Jy. 2- 
(1- (3. 4-'<>>y>''3j-=3E-V>JyU) ) -4. 6-t' 
X ( h'jyn^^^yv-) - 1 , 3, 5-MJ7i'>, 2 
-(l-(2, 3-'<.yVi^':t='f-V'J;l') ) -4. 6- 
t*>^ (hy7'D^:^-?-;P) -1 . 3, 5-h'J7i^*>. 
2- (2-7;U7-</PXf-'JT>') -4, 6-b'X(h 
•J^'oa^^yp) -1,3. 5->-U7xV. 2- (2 

- (5^;<f-yU7';;W) xf-Uf>) -4. 
(Y')9ut:i)(^)V) - \ . 3, 5-h';7v'y, 2- 
(2- (4-;<f-yl'7'jyl'} x^'Jr>) -4. 6-f 

X (h'J^'Da;<^yi') -1 . 3. 5-b'J7'». 2 

- (2- (3-^^yi'7!;yi') xf-urv) -4, 6- 
t'X ( ^>J ^'DD^-^/W) - 1 , 3, 5-h'J7i^>, 
2- (2- (4. 5->'';<f-yi'7 >Jy^) xf-DT>-) - 
4. 6-t'>!. (h'J^'oo;<f-yU) -1, 3. 5-MJ 
7i''>', 2 - (2- ( 5-;< h^i/7'Jyl') x^Ux 

6-b'X ( MI:?on;<^yl^) - 1 , 3, 5 
-M»7>'>. 2- ( 2- (4->h^>'7'J/l/) Xf- 

'Jt»-4. 6-t'>«> ( ^';^'DD^f•y^) - 1 . 

3. 5-hi;7-», 2- (2- (3-;<h=^>'7'J 
yl-) x^'Jry) -4 , 6-h';^ ( h'J^'no^^yk) 
-1. 3. 5-M'7xy. 2- (2- (4. 
b=Jf>-7'J;L') x-f-DrV) -4 . 6-t'x ( h-«J:7D 
D^f-yb) -1,3. 5-hy7>'*>', 2- (2-7yl' 
7^yUXf->jTV) -4. 6-h*;:^ (MJ7"Dt;<^ 
yU) -1 , 3. 5-hiJ7xy. 2- (2- (5-;<f- 
yU7'J;U) x^'J-fy) -4 . 6-t'X ( Mjyo^:^ 
^yU) -1,3, 5-hV7i^>. 2- {2- (A-/- 
^;U7'Jyi') -xf-'jxy) -4. (KUt'd 
^^f-yl-) -1,3. 5-hy7^^'>', 2- (2 - (3 
-;<f-yl/7 'J yl') xf-'JrV) -4, 6-t';^(h'J/ 
o^:^^/W)-l. 3. 5-h»J7>'*>'. 2- (2- 
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(4. 5->''p<h^i^7'J;P) xf-'Jf'y) -4. 6- 
t';?. ( h'jyD^^f-;U) - 1 , 3. S-hUTv'y, 
2- (2- (5-^h^i/'7'J/l') Xf-yfV-4, 6 
-h'7. ( M)7"D^:;<f-yU) - 1 . 3. S-h'JTv 

2- (2- (4-> h^i^7U/l') X-fUrV) - 
4. 6-t'>?. (h'jyDt;<^/l') -1 . 3, 5-h'J 
Ti^'y, 2- (2- (3-;< h^iyy'JH) xf-'Jr 
y) -4. 6-h'Xh'jrDt^^>U) -1. 3. 5- 
hU7-». 2- (2- (4, S-v''^ h^y7t>/l') 
Xf-Ur^') -4, ( h'J7'D^;><^yU) - 10 

1 . 3 , 5 - h U T'Jy. 2. 4, 6-tris - 
'JJ'oa^^yl') -1.3. 2. 4, 

6-t r i s- ( MiT'ot^-f/W) - 1 . 3. 5-h 
VTiyy. 2-7x-^U-4, 6-h'X(hU^ao^ 
-1,3. S-bUTi^'y. 2-7x-;U-4. 
( h'JT'ot^tf-;!') -1 , 3. 5-h'J7x 

2- (4-;< h^i/'^x-Zl-) - 4 . 6-t'X ( h 
V^^ci^^jU) -1. 3. S-h'JT^-'y, 2- (4 
-j(h^i^yx.~Jl') -4, ( h'jyDt;^^ 

/W) -1, 3. 2- 20 

-4, e-^XihV^^Ojt^/l) -I. 3, 5-h 
UTi^'y. 2- < l-:^7f-;l/) -4. 
7'a^^^/i') - 1 , 3. 2-(4- 
^ h=Sr>'- 1 -- ^7f-;^) -4, 6-t'X(M)^'DO 
-1.3, S-mr^'y, 2- (4-^h^ 
j^- 1 --f 7^;i') -4. { ^•'J7'oqE;<•f- 

/^) -1. 3. 5-M>7vV. 2- (4-:7Da7x 
::i/U)-4. 6-fx ( MJya*;^^;!^) - 1 , 3, 
2-;?.^';;i'-4. 6-t';?.(M;^' 
OD;><f-;l') -1 . 3. S-h'^Ti^'y. 2-;«.f-i;;l' 30 
-4, 6-t'X ( Ml7'o^p<f-/U) - 1 . 3, 5-h 
DT^'y. 2- (4-^h^v-X-?-'J;l/) -4. 6-t' 
X ( MI^'ou;<^;l/) - 1 . 3. S-hUTxy, 2 
- (4-;^ h^i^Xf-yyl-) -4, 6 - h';^ ( h U 7'n 
-1, 3. S-hUTi^'y, 2- (3. 4, 
-4. 6-t';?. ( b'J^'n 
o;X^/U)-l. 3, 2- (3. 4, 

5-b'J;<h^i^>^^U/P) -4. e-fxchyyo 
3, S-bUTvy, 2-(3-^'n 
V3- 1 -7x-;l ) -4. 6-t',^ ( M'^'OQ.-'f- 40 
;W) -1. 3, S-hVT'Jy, 2- (3-7oo7x 
-;i/)-4. 6-t';^ ( h'jyot>f-;P) -1 , 3, 
5 - h y 7i''y^t'*W4>ni.. *^BBtCfc<<^t^ffl 

^rffljco h y T X y ^' r<03tss^S9i± , *ffl!»ll=ll 5 

3 6 6 84 em,zm^^tl. *5feBBO-a5t LT#RS$ 

( 0 0 3 1 J s - b y Tvy-fli'&iRjfi. *>«.a<o.j< ^yi- 

-y\n>-f;W- s - h y Ti^'y t ?>&aorypTt 
J:o^s-hyTi^'y-(k-&!t5JJi, *llH*itlS39544 50 
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1 0 

7 5-tfcJ:t/Wakabayas h i Bui let 
in of the Chemical Societ 
y of Japan. 42, 2924-30 (1 96 

t 0 0 3 2 ] li*^^r-:ty t<07|--'>ixJgli. :^^b^ 

izii\^xmmM^it ixmti<r>^zmzmix\^ 

i,. Z(r>Xo^j:T~^ycr)mii. tztHi. 7^)-^ 

y, ;^X. Wi. t'X-7.;^, 7)l'$.-^A^ ^ 

yi/^K. "ffy, vyuar^-^A, x-hy-j^h,^ 
A, ^\7=.^M.. m. mi5Xxmm^j:t'<r)Zm 
A> <^/Nii^«i T^cW^^^JB t co^ NO y y y 

ii^v -^ffi. vr y - vTV- Aigfc J: i/i^sa^^ 

OVAfciU^B. 1 I Afcil/B^r^mciPcO:^-^ 

Atgi3a:t>'x/i/*^ y r.'^ixS^ ^-''/^m*^'^ 
(f<^ns. jii^Jj-:::'>AtSOW±. *IS1«Wm4 4 4 
2 1 9 7^ : ^4 6 0 3 1 0 1 # ; fcJ:t/^4 6 2 4 9 
1 2-f dfi^Ji-T'^t^^BflO-gSi; UT 

A'\^ir7;i^3ro*;:^ 7 x- tv\ 
[0033] *%BB^::J3V^T5tB?^4S'lfc LT^ffl^;?. 
;l.*y-(t,x;^r;l'i: LT{±. X7;f>-yl'^^i^^^by*^ 
WA>ixl.. ai^r;^;^5^y<kxxf•;^t LTfi. cix 
t|iR^$ix=5rV^*<:'<.yy-f ybi'U-h, t-yf-yp 
7x-;l'T;U7T- ( p- h/l/xyx/i/^-v-^l/xl-^^-) 

xyxyu^-^U^^Jfv) -r-fer-h*W^>ixl). c: 
COi ^^X;U*y^bxX-f/Ni, Journal of 

Photopolymer Scienceand 
Technology. vol4. No. 3347-3 
4 0(1991 ) Z.iX\ti?mi<n-^)i U 

10 0 3 4 ] *5&BJ!tcfcv^t*'ffl=5:3tvStt*^<^g{i, 

tca-:f(,->t 0. l-2 5Sl:%i^^ailct}V^tfflv^'^ix 
5. *v*t*.B^^**0. 1~1 f5*a%<:^KH<!^St:i5V> 
t#«-ri>0*<«^ L<, 0. 1-1 2afi%c7)KHA< 

[00351 ^Wfi'nmMX. imzi, O 1 ttcM^ 
i^UUl^OW^^^g^|J^^^-C'^>J:V\ vyHrAdf^^Sf-y- 

y^ y ^s-^-tmith^^mmit-tz^imimsm 
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1 1 

t 0 0 3 6 ) 2^:%Hflt;*30T*ffl>SriS^^^i1gS?lgfflt 

loo3^]^%ml,z}5^il^m\tlxtm^J:T^y 

•t*-*«*tf^*is. r^un-zi^i^gSfja 

r;PT t H t ORJCti J; 0 , I. V t L 

'J /UTS H^fl!!02iS=5rty v-tftfi^$-t*-SC:tti 

<!Oi?o;?,»J>'*-i:LT»i. Cy tec of We s 
t Paterson.New J e r s e y t i 0S3 
7t:fci.{f. CYMELBOO, 30 
1, 303, 350, 370, 380. 1 1 1 6fcJ;l^ 
1 1 30 :'<vy^^r 5 >fflBM, ;tki.tf, CYME 
L 1 1 23}5Xl/l 125: ?^'J n-^l-'!^ U/HSJSiC Y 
1VIEL1170, 1 1 7 1 fcj;!/! 1 7 2 ; ^^>t/tC^ 
S*ffl8iBEETLE60, 65isXl/80 (Cyte 
cWest Paterson.New Jerse 

t ^'t^j:mm^i)-(3mmmzx^^mx'h 

t. 

1 0 0 3 8 ] ;< 7 5 L^^T S y^^' o;^ U 

iy&mX'hh. ^a<ic7)tSBi{i, ftMWWix-r 

(±, i^8mttziiWJ±(Dmm'fi:^ix{>x^^ 

[ 0 0 3 9 1 2(c||BBtfc(->T^oxiJ y*-t LT^ffl 

-f-ftiii±co5j-^ -> 7 ym^-r^m.mmt-^x'h 

&. -«{wX,-K^xHi:Bf(fil, C: 

fl(clS«$iX!5rV^*<: tyv-X;K=Jri^^t^, fcJ^ZX 

t J:V^<■}fJV-X#=^f >-H*5^(f 'oflS. LV^X;^ 
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1 2 

t, 2 IBcoa^ttxjKdE- v-iS ir^rt S . --K 'J V -x,-Kdf 
KfcLTIi, 5|?Jgx,-Kdf>>SI:Wtl.iIIS--K'Jv- (/c 

t xtf , ^ 'J i^7j\^^ x^yy^ja -iv<r> li i^i^ 

(fct-ttf, -■tfj7'^'i^'xy--K'j5r^xH) , fcilA-/^ 
y^^yhx,-Kd{.^s^^|-f|,;|fijV- iT*) 
'y i^)V^ ;? U U- h -1^ 'J -7- ^ {i n 'J V- ) 

*<, -fflttS 1 ^ft/c 01,2 * /.:<i-e*iUU:<r)x;ir 

10 ^->S^^O>I^X'S>l>. 

[0040] ^m^^x4^^i^^^mmi. m^Fm^^y 

-5 T t J; < , S^SJS jT^ ->7 ySi: ^iSTSJC-r^fiE 
M(ommi:^t^j:^^iiM<r>^X'»>l. jSS=5rE8l«t 

20 [004 1 ] WfltCfc^>T^tCWffl^X;K^i^-t^ 

ntlXli. ^'j>'i^';ux-f-;w*W^.ti|.. 

f^'DOt Kyy (/^fciff, 2. 2-t*X-(2, 3 

-x;K^i/7'a--KJfi^7xy-;U) ro/N-ycOi^V; >- 

x/-/uo^<l»5^-/>x-f-;UT'J>l). ceoio^r^^ii 

v-iZ/Wx-x/ut LT<i, h'x:? I y-/UAx,-Kdf 
F, h'X7xy-/UAxhdfi/';Ht>''x,+rdf 

30 ma. mmmms o 1 8 2 e 2^^cBg^$^^, 

[00421 *|gBflK*iV>T^ffl^JSS^rx;K=3f i'Ki: 

Jf, Ce 1 ane s eA>/5EP I -REZ5 0 140^ 
p°p^-CA*^fig^r t <0 ) ; fx 7 X y -;U A O i^^^ y >- 
>->X-r;t/ (fzbHi. She \ \ C h e m i c a 

40 I Co. *»*>EP0N828.. EPON 1 004*JJ: 
l/EPON 1 0 1 Oc7)^fp^T-A*^fiE=S:tco ; ^j:hX/ 
(wDow Chemical C o . it^h'^htliDE 
R-33 1 , DER-3 3 2*3j:tXDER-3 34) , 
t'x/Wi^^'a'vdf-fcy v'^^i^K (AztUi, Unio 
n Carbide C o r p . A^f>i#f)<xSERL- 
4 206) , 3. 4-x,-Kdf>— 6-;<-f/W-i/^'a'^ 
dE-j^;Mf-;i/-3. 4-x:icdri/-6->^;uv:J'o'^ 
df-fey;{?;l^;K=^-i'V- h (fct tii. Union C a 
rbide Co r p . *><?>1#<i>ix|,ERL-4 20 

50 1 ) , t';^ (3, 4-JC:it^i^-6-jti-)V>'i't}^^ 
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13 14 
v'/Mf-zU) rx'<-h (/"cti-Jf. Un i on Ca S i 1 v e r , N. J . ) /c^jTHERMAXSH- 

rbide C o r p . *^^,1#<5>h6E RL-4 2 8 1 50AR<iOffift*T!Kg$ilTV^I>7'J/l'7xy-/l' 

9) . fx (2. 3-x,-Kdf>'y^'D'^>'f-/l') X— f t'J)S. 7y/U7xy-/l^Sr<iti'>fc-tST'J/U7x- 
yK)ttX.{f. Un i on Carbide Cor , ^lt|11#i^lS4 9 8 7 2 6 4^Ciei2$tl, 

p. *><bi#<^iX&ERL-04 00) . TKUTQtUy ^^Hi, ^«J: ^^Or^t-^colSSgtcov^TieiELTV^^* 

nion Carbide C o r p . *'/^^#<c>*II,E [ 0 04 5 MlfJcii^^'5:i&«i5?tS^Jt Ltli. U^Ji 

RL-4 05 0fcctt/ERL-4 26 9) . 'J^>Ty -{-itKLtO^ h=^-i/^f-;l'S5r^t/t,0, fctHi. ^ 

>':t^>'K (/cfci.tf, Un i on Carbide h^v^f-;US^;< 5 5 yteJ:lXp< 
Corp. A»A,f#f>fll)ERL-4 26 9) . HMttX 10 'J a-ZU-^ f>*ll.. 'v^'t;^ v^^/M 

,1?dfx0jJ|(;^::J: t»f. Dow Chemical C 7 5 VJiff * L^-^^ h^i^^f-zH^^ 7 S >T'J)^. 

o. /)>^>t#(i>ni.«^'fkt'X7x/-;t'^'-<r<7)x;K^ ^tS^^iSfflOl^/cti-f-MXhc^/lc^, J:'5»4L< 

v-^BSfabSDER-sso) , 7xy-yu*;i/Arzw ti. > h^xp<f-;wsmffifcii»ts 1 *:tttWXtw 

■ft Hy-tC^y^Ol . 4-7':5'y>'':t--'W>''?^llxi^' ;<^;l'?l<^*VNDyy . if* L<Ji7 y^t'SJa^nt 
yPx-r/U Dow Chemical C LV^, L/'cA^'-pT. L^.''^' o;^'J 

o. *-M#4.ill>DEN-4 3 1t5j:t;fDEN-4 3 -tUT«, 1 Wlh«0-^ h=^i^7;P3ro><f- 

8) . tJj:t;fl/'y'/U->/-/l'>'*/yi^>''/l'X-T/l' (^c ;L'ijiiCJf/i/LSi;<h^v>-'7/U:to^f-/H:^S5r-& 

ttif, Koppers C o m p a n y . I n c. *> t;tO*W<b<l4. if ^ LV^7 v^g-fkaSlSSIcOMfc L 

^>'^'iix«.KOPOXITE) *W^>ix6. T«i, >h^x7;l'j}-D>^;U-i5j:l/.Xh^rj^>'7/l' 
[004 3]ii'-!5r<i:t>2li<Oh':^;Ux— rzl/«^r-itO 20 3fo;<f-;l'-SEm>9SyfcJ:l/^^'J3-;l''>'Jzk ^ 

i;;<f-/l/>'7oA.df1?-y^i:c7)>-'t'x;l^x- [ 0 04 6 1 *^^<0»«t!!lJi 1^60*<a^a;^'J y 

f/l'*W<5ni.. iJ'^'5r<i: t2Jl<7)t'::LyUX-T;l/S :^~<7)^, t:ttii, loOTSy-lr^^oT.'Jy*- 

^i^-f •5>?#tw*ffl^^l:-&?*lfc UTJi. x^l-y^^'J n- 5:-i■^t-t) iv^L. i/c^2*/t:(iW:i±<7)S=5rl);5' 

/w. h'j;><f-uy-i. s-i^'^-zw. i^'x^-i^y/'j DX'Jy*-$:-&^T'i,J;v^. ^StS^oxu y*-cott 

h'j7-ofU'y;?''j3-/u, t' sy-&^rft^1l!)feJ:i^x;K^>-^W-(L-^5r-irtjcoAi» 

^7^y_;PA>0rfc'<?)£/t'ayl.i-T;t'*Wc><xl.. * Lv^ *^BSoa^!t?5>t'C7):t<S7oX'jy;<?-coj8S 

(00 44] *^BBlcJ3V^T:7nx<jy;^-l:LT*ffl Ji. ttWWa^BBtcR^. i^<i>{i, 2ii'5ri'o;?.'J 

^:JS^'S:rU;l'3EJe3S=#K^b^Wi, 1 ^Jtli-eiitU: y;<7-i8JS(i, i?nx'J y;*-«Kf5ttfcJ;t/^fflfi£!|?!i<0 

cor'J;UM«iafr^Ot>c7)T'$)l. (■r=5r*p^. ^#K-fk mftW>5rffl)i=5:t'O7r:7^'-tcJ;0SSipl.Ct5raJK 

vii-mx-um^tixK^h) .mmr^jji^mmt^ mm-^^^xo. ia*%-8 0M%<^iEHo«tzt> 

'^ttXii. 7'J/P7x-/Ht^!|??, tctUi, r'))V K^X. mL<iiO. 5%~50%, X*)ntL<\i\ 

'-7-'i/oJ4i'J-7-t-j>o, ifiy^y-iumiiitt: [0047] Ltziji'^x. *%Bfl»i$<^tc. a^*(at 

ii^tim.cr)m(7)(iLm.x'7fi'^\y>m<7)TO)i^0mizx utsii (rsi oi . 5) (^tf . R<i. t h'n^i^7 

ra'<r:;Wt*ft'3> •r'5r<5*>. 7 x/-miltt:li^ y-^-Sr^Ov-yu-feX^jj-^-^y^'Jn'v- ; i^JtU 

iy->i/fcUT{4, 7xy-;u*iJ;t^t h'o^v'^yx /n:;<.^^^ify^r'J::^-7-«o^»SA5^k:^tg-C'fS3fe-t 

7;Pf tKt5J:t;f7•J;^''^9^ K. i::t HiTOH'^o tZtizX'O^^tll. 7 * h f ^ 7 r >f ■^T'/l'ffl* 

:r.y-/l/}<mmizK^^mX'hO. fztH£. Ken (0048] W.B<Offlj«MC*3V^tmS(wJ:0^L 
.nedy and Klim. Inc. (Little 50 "C tJ:V>flfi<^SWJi: LTJ4> CliltlS^Sit^rlr^** : 
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1 5 

Ukl^. tztia. C i ba-Ge i g yij-^^.^^m^j: 
ORASOL BLUE, U'^yy^^K 7 4 5-, HI 

i:i-^vht3-rmtm^'^hith:itipX'^i>. m^^ 
I.. ^wmm^miziiK^xm^^hiiiz(7)Xo^j:KM 

<r)mm\(r)M.i,i, ^t^ici-ox^ibhtii, 

[0049] :*^m(mmni. est: i tf^awj. 

■f/l-s i''rDeuy^^'j3-;u^r/;^f-;l'X— r/U. ;< 
f'/Hrpy/PT'T-br-h, xf-/H:Dy;U7'T-bT- 
7*De^y/'j3-yuty;><t;ux-f;i'T-feT— 

-h, lUgaitxXr;l'^:t'Ox;^T;l', 

^hy, xxfii', tztm. x-?-;P7^'r-b, n- 

— /U, 7ti;i.(±', n-7'oyNV— /U, i so-7*D/nV 

e-:f}ya^9hy, X— f;l^, i^'yx-yl/ 
x-r;UfcJ:t/^T-y-/k ^J^tKS. Jti:;t{f, 
f-uy, h;l'XyfcJ:iXdfvixy. '5rf>t/tca*[^5t'ri: 
•^!R!J, /ci:;c.lf, N-^^/P- 2- to 'J Hy, N, 

1 0 0 5 0 ) *^Bfl07 h T -f 7 r ^^y/Uffl^ifSj 

(i, •x/nr^t.^Tr^-tyjr'j^fv-, ^Kattitii-, 
^<7)w^mimw.<omx-f&;^'^h^i zbizx*)mm 

•th:LtifX'%h, 

[00 5 1 ] :^^mr>y*VT^yr^^7)VimM 

wm^izhtL'iX&st^^wn^m.^wm-h. as 
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1 6 

xr^j,.,^- X^'PViVy *■ 

Ji\ mm-?K, ^-^tfdi^-^m.^J:b'i■i!^x'^> 
m^^ttx^miz-rit^ibiz. *^BB<7)t>x- 

7'*''f KJiASJWlcti 1 tfzii^hVJ±cr)Y-/'<yh 
(dopant) 2-*tr. x/l/f^A^'F-vs-y KOfl 
t'*S. ::«0j;d^K-yN-yhJi, SISii-fJtcfci^TJ: 

-iftf. 

[0052] *l6B^<7)'>x-r;<r-< F<i, IH^cO'^x- 

xmi-iij't'^MiMwmmmzX'oxm*). i 

[0053] *i&H«cr)fi],.5{i, :^%a^<7)m^mi:m.m^ 
>i-'Jitttztizxi^'y^-yif^ Y?:mmx'^hz 

20 kT*!.. tt^i<^X.*%mi. a)m-km&tLX 
^ (RS i Oi , 5 ) (^4', R«. t Kndfi/7x- 
;u^/dih HD^i^7x-;i/ (Ci -Cs ) T;u=5E-;i'*» 

f>SjJ?$iXl)) <0^:y-7-S-^tfWHr;<^;r^-ty:t 
'Jrf-7- : fcJ;t;f3tvSttiS:»-S:^tf7* hr -f 7T-^-t 
7';P«jS!|%c7)Ji^S{*J:tcJt«$-tf 1,^' ; i}j;t;b ) 

umm^it^x-n^Lx^^ x-r:^^ v^mfS.t 
mmiizti^^x. *^Ba<i, a) a-^miat tx^(R 

SiOi . 5 ) R<i> \LYa^i^yx-}\^tfz 

30 {ih Hodfj^'<y>'';P5!i>^,gliR?ti«. ) eo^yv-^* 
Ov/U-tX ^;t^1'-yjr'; ; 1 
SSif SiJ ; *3ctl^JtvStt«J^2r^07 =r hr -f 7 r -f 7' 
;l'fflJ«tl«^iiSr3i*±t;Jta$Htl.KIig: fcJ:rrb) K 

[0054] *^B^«offi^!t?!m^s&')tc{i. t-r. 

tcRR^^ix^v^A*, x^-y-yn-r^y^ (ifcjix 

i5"j-yruyr-f y/) , ^-Ty^-7--<y^. d 

-7-3-T-fy^^, XQ y h3— f-fy^. xtry3 
40 — r-fy<^, 77 -y 1^3— T-< y<^, ^©^TP— . ^ 
ru-a-f--f y:/, r-f -yrn-f -r y^^$-Ji:t:<6t 

^fuj^tixtm^it^. -4^wmm&m^:^ru~-3 

hx3-rm. 7>r7-«lwJ;0#i6ffl?£<OSitt:^5J; 

(r)\,zmLtz^M.cFmw^:¥wmm.mzmLxm\^h 
50 \w.r')yhwmiixx/mmm:>^<^^'f-r''^^ 
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1 7 

Dj ) ^'y:^mmi:'i}mf(>ixh. 
1 0 0 5 5 ) 3- h $ii7tS(*»i«S«)t»i^<oa'<- 

JiSig (-t>3r;b*>, 2 5'C) A^^> 1 7 O'C^ -C'tfOffScO 
}SST-*)oTJ:v^. ^Oi^^rS^bii. ftffiWlc«i5fJ- 

[0056] «^tf*, m±.izmm^ixtz^m<om^ 

aB£^l!lS-4 0X;-l 7 0*C<7)jSgT'S-ft,$-ti:S. S 

X. m%mi. tztm. m%tcmm. A^'mmsL 

t t:iimm-:^i^^ ti$if&^^hZtizX*)f^L, 

^m^mnmi^±izmh . jS^'S:*tt3SSi?gt lt 

t-*? A t F odr V K*W ^>ti-?. . c: <0 J: 9 =5:«tfe}8i 
(i. ASW(c(S. 7k4'0. 1~0. 3NT'fflV'>A>ii. t: 
tHi, 0. 15-0. 2 6Nc7)jegOf-h^^-f-vl'T 

?at5:iMlRt'l^.g.. ^iOj;3:Sr3Kai(i, 

tit Hi. m^i)^hi^ioo'cx'h-^xx\.\ z<7)Xo 
tzx^x^hhii^. -mizin^ 1 OS.*f>>«J 1 B#raTfc 

•5.. 

[0057] imtS. *%H30'>i-y;<f-^ KJigi^il 

fittl^BM. iti:;c.»fSSiJt<iT;W:f>*. 3 0 
•C~2 2 5iC<0}aST1«g»-r4Clt*5T'l'l.. ;<0J:3 
=5:fi$Hie^bSP§»i . ?i?tg^J<^M$-tiJD§ -tirS ^ t ct !> 

(00 581 5t'>i-r;if'f nmSlffiWlctinrfcit^ 
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Ji. 1. 4-1. 5 5<0JSlff$Sr:rtS3T?:Wti). 
AS6<)tC»i:, 3aS^r^'5•yT■f y^^m . 3~1. 54 

[0059J 7y"jT'iycrm^^'fw^k.\zvmt^ 
mm.x'hh^^t,\i^ :Lix\if^-imtLX'fyyy-y 

7mi:^m^y y^'<y'/M±iztm^^. -f^- 

10 'Jit^it. ^m^mmmizx'om^LxhXi\ m 
-(n^yvf <yymi^}^-i^VL^ixtz^s.-zrti^ 
Yiizim^^i, . ^zjT)^ 5 -y r< y^m\m-9 5 

•yf •^>'^^Bi:l^|-T^>-5tt><kV^L, R^oTV^Tt 

>^^)i5r»:(c®'(k$-tl.*\ ll^c(i3t1SMI:tt^'5-yf ^ 

yymM<r>^\z\,iA:^-V^^^X. "^x-fii^ 

[00601 im?mi^)\^-^-X^'^^^y^ 'J :^V-t3 
20 J:yf;KUv-ti. *f6BBc05t'>x-7'>5'M HtfO^'^ yr 
-f > /fc J: t// 1 /.rti 3 r tci^ ir ^ t ffl V ^ <7) icjg t ^ 

Mi. %^x-:^ii^ YnoT^mmthtzib\.zm^^i> 

30 mzi^r>x, arttcii^y '/T ^ y^^ntix^m 
X'h^. 

[006 11 :m^m±^x-rif^ Fa^^^'i^rjS: 

x-7"*M Hfi. 0. 8 3*>4>0. 8 5, 1. 3 5fcJ: 
Xf\. 5 5 5 ^' o XjSftTfflv ^1, d t ti^X-% h . 

(m^ix-ra^ ^<nTimx%mv.zm\^i,::b 

ifX-^hZ.t^i'mX'^hX-h'^o. '^li'^X^if^^ 
y «J v-to t V x/i/^ftA^lSv ^><f , X - 7" 
;!?MH{±0. 8 3*^f>0. 8 5 5 ^'DyfiOjS:S-c:'fflV''S 
40 nmtL\^. Ltzif->X,immrmf7j.-'/if^Y 

[006 21 ^Wm^hliZ. OTtiXlf 

^y-vT-i y/fiO'>^r< 1 1> 1 o*itt^#(ai: UTsC 

(RS i Oi . 5 ) (5*^+. R(i, t h'Dd(-S/7x-;U 
S/cJit Hndfj^^x^yU (Ci -Cs ) T/l'=^^l'*-"?> 

3TfcJ:tX^'5-yT-f y^^S:-^07fe'>x- 

37fcJ:t/f^5yx-ry/c^ii'^^i:<t<> lo*tS-& 
50 rndtLT:* (RSiOi . 5 ) (si:*. R»4. tKn 



06/17/2003, EAST Version: 1.04.0000 



(11) 



?$^2003-48984 



1 9 

(00 631 *i6B8w'>x-rxf'f m^t^t*j:m 

er>'p^j<t t>— a^mfifc LT^ ( R S i O 
1 . 5 ) n (5t4>, R»i. t KD.^fv'7x:^;Pi/i(i:t 
Vo^i^yx-/]^ (Ci -C5 ) r/l'^/UA-^>StR$ 
tl. n\iOXf)±^\<'^) (O->fl^-tyi,^:^-^^y:^0^-7 

-i-^ts. ■o7hXX/'?y-jr<y'/±'^Ks\ttz\i^ 
ixULhO'>x-7'X?M Y^%tsnFf-rJ^^ x^iikiSkt 

p^, =iTtiXif9 V -vT-i yy(n'yts:< t h—otim^ 

«(at fCse (RS i Oi . 5 ) n (5t+. R(i, 

oiti^yx~)i'tt:\thYairi^Ky>')i'i)^t>SiR^ix 

niiOXOii^^^^) n'^>i-t:^^:^^-i-y^V:f 

[0064] felTWg^esiKi. WJ<^:^ S ^r®« 
[00 651 USSfi^l 

2 1 . oSBWDtru-yj^'j 3-/i/^y ^f-yp-x— f^i/ 
r-fer— h^^fc, 10. 5gBOt Hn^v-'<.yv7l'x;U 

•fe^^^Ji-^tr^, JKtsaijtu-cB. ogpc7)/s^-»;->f-o 

7 x-;^X;^;^^'>7U'^:^f■^:>-7;^Jj-0*;^ 7 x- h , 

0. 0 6U<r>>'U^-^yMmMtii:t/l . 0Si5cot';^7 
( 00 6 6 1 ffl«!B»2rK^fca3t5'>x/\±8juni<7)JI$fc: 

;?.tya-hL7t. Tt-T-y^i, gort'S oii-igy7 
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